Recommendation Systems help users to find information and make decisions where they lack the required knowledge to judge a particular product. Also, the information dataset available can be huge and recommendation systems help in filtering this data according to users" needs.
1.Introduction
News-famously thought of being an acronym for the four directions-North, East, West, and South is an enriching source of conveying information on current events and trends presented to the readers through different source of media like print, television, internet and now with current trends in smartphones, in the form of news applications. Research on the news applications for Android suggests that there are around thirty-five applications [2] in the market which keep the users updated with the latest news across the globe. These applications provide news from most read newspapers like BBC News, Fox News, The Guardian, The Times etc. Various news aggregator apps are also in market, which bring multiple sources of news under one roof like Google Currents, Pulse News, Zite. These newsreader applications as we can see, focus on either particular newspapers or collate data from various news sources and present them to the user as per the current trends. While these applications are immensely popular with the masses, they can still be enhanced to provide personalized data to the users. Recommendation Systems filter large information sets from various fields of study, relevant to the interests of the users. They guide the users in judging various features and products made available to them by recommending the current trends.
These systems form matrices based on various attributes and methodologies to provide suggestions to the users. These can be based on user preferences expressed either explicitly or implicitly or current trends (as in the application, Google Currents) [3] .
The goal of this paper is to explore the various recommendation techniques used such as:
Content-based Filtering, Collaborative Filtering, and a Hybrid Model involving both, to study the algorithms in detail and develop a newsreader application on Android Platform using one of these techniques. The project aims at concluding which filtering algorithm is apt for various users.
The paper is organized as follows. Chapter 2 contains relevant background information. Chapter 3 presents the detailed description about the proposed technique for implementing the newsreader application on Android Platform. Chapter 4 discusses the Use Cases and Experiments conducted for the different Recommendation Algorithms. Chapter 5 summarizes the conclusions and gives an overview of possible future work. Chapter 6 provides the List of References. Chapter 7 is the Appendix, which includes the data set used for this project.
2.Background Information

What are Recommendation Systems?
Tremendous information about various products is available for the users and Recommendation Systems help in narrowing down these data sets and thus manage this information load by gauging the choice of a user. This is done by analyzing ratings, reviews and different such parameters which indicate the preference of a user for various items such as books, movies, news articles, restaurants etc. Primarily, two approaches have been devised, Content-Based Approach, which is based on the features of a particular product, and User Interface is provided by Android Platform to give an enriching user experience, facilitating the users to view various items; news articles in this case.
What are Mobile Recommendation Systems?
With the advent of smartphone era, the competition has increased to present the data to users in such a way that it caters to their preferences as well as saves their time of specifically looking for information. Mobile Recommendation Systems provide assistance to users as they face decisions "on the go". These systems face the challenge of making accurate recommendations using simple, yet appealing user interfaces [6] . A user browsing on a mobile application tends to spend less time than a user browsing on a desktop application.
Hence, recommending items, which will hold the user"s interest in a short span of time, is one of the most important goals, which a mobile recommendation system should achieve. 
Content-Based Filtering Approach
Content-based Filtering, as the name suggests, relies mainly on the content of the items in a collection. It works by mapping similarities between different items present in an information dataset. It does not consider the preferences or activities of other users. When a user shows that he likes a particular item by either purchasing it, or by giving positive reviews or ratings to it, the Content-Based Recommendation System maps it with similar items. Items with high degree of similarity are then presented to the user as recommendation. Various features of an item are considered in order to establish the similarity between these items. Thus the grouping of items is done based on the genre and subject matter [7] . For instance, a collection of various articles can be compared based on various categories like Fiction, Adventure, can be used to judge the similarity between items. The figure below illustrates the ContentBased Filtering Approach. This book, written by an author named Amish, is a part of a trilogy with two more books, which are a part of the Recommendation List. The list also has books based on Mythology similar to the one, which he had bought. The user is a Computer Science student and has previously purchased books on Java, Interview Questions; hence the suggestions for books like "Core Java-By Dr. Cay Horstmann" are also relevant to the user. Thus, a content-based system encompasses a larger spectrum of attributes while making recommendations to a user, rather than just returning his searched results. Content-Based Algorithms use Text Analysis method, which considers lexical similarity between keywords. Ontology-based recommendation systems consider Semantic-level similarity [14] . Relevance feedback is an important feature of Content-Based Filtering approach as it helps in eliciting response from the user and understanding whether a user likes or dislikes a content [9] . 
Collaborative-based Filtering Approach
Collaborative-based filtering approach, which is based on historical information of users, has been the most successful recommendation system approach and has been widely used in various applications. The first system to generate automated recommendations was the GroupLens system, which provided users with personalized recommendations on Usenet postings. [15] . Collaborative filtering is normally of two types:
(1) User-Based: As the name suggests, this approach is based on users rather than the characteristics of items that a user prefers. It assumes that similar users have similar preferences. Similarity between users is based on various attributes like age, sex, and occupation etc.; which normally tend to define an individual"s preferences and behavior. "K" most similar users (neighbors) to the given user are selected based on the factors as stated above. According to the definition of Collaborative Filtering, the historic information of the preferences of similar neighbors to a given user is studied and the top-N items in the list, which have not yet been purchased or used by the given user, are returned as recommendations.
The problems faced by user-based collaborative filtering systems are Scalability, Sparsity, and First-Rater Problem or Cold Start [15] .
(2) Item Based: Item-based approach considers the similarities between items used by users in the same group. Thus, similar items used by K-neighbors of a given user are used to generate recommendations using cosine similarity, excluding the items already used by the user [15] . recommendation system will take considerable amount of time to form a preference list of a new user after he starts using a system. Thus, despite of having a group of similar users, the ratings obtained can still be sparse.
(2) Scalability: Collaborative filtering essentially depends on the number of users of a system. As the number of users increases, the complexity of analyzing similar users and examining the history of the items used by these users increases multifold.
Scalability is also an issue where online systems need to react immediately to requirements of users [5] . words with the same meaning to make recommendations effectively [5] .
(4) Gray Sheep: This refers to the users whose interests are dynamic and hence benefit less from a collaborative filtering based recommendation system, which makes suggestions based on the preferences of similar users [5] .
(5) Shilling attacks: Recommendation Systems, which explicitly collect data from users in the form of ratings and surveys, can be impacted negatively due to biased ratings given by users. Brands, which are cheap in quality and pricing and thus, popular with the masses, can get more ratings. This can have an impact on the correctness of the recommendations. Also, users can give positive ratings to the products used by them and negative ratings to those, which are not even used by them! Analysis of these preferences can thus lead to misleading results [5] . 
Hybrid Models
Problems to both the systems are eliciting user feedback. Rating documents is a burdensome task for users, so fewer ratings are desirable. Ironically, for systems using a pure contentbased approach, a user"s own ratings are the only factor influencing future performance [9] , and reduced ratings would mean inaccurate results and reduced performance owing to insufficient data. Item-Based Collaborative Approach for Recommendations has been devised to improvise the User-Based Collaborative Approach and has been successful in overcoming its flaws. In one model, content-boosted collaborative filtering is used to deal with the problems of new items and sparsity [16] . Essentially, this method works well in systems, like libraries, movie sets where the number of items is relatively high and there is a high probability that not all the items are rated by the users. A Hybrid System is the one, which takes the average of the ratings generated by pure content-based and collaborativebased approaches [7] . Both the Filtering Approaches, Content-Based and CollaborativeBased can be successfully used in various recommendation systems, if they are tailored appropriately to cater to the features of the application in use. It can, however be proved empirically, that the hybrid methods can provide more accurate recommendations than pure approaches as they can overcome the problems faced by these approaches as discussed above. Netflix is such an example of a system, which uses hybrid approach for recommending movies. It uses the history of the user"s search results to compare with similar sets of users, which is Collaborative-filtering and also looks for movies which are similar in content to the historical search of an individual user, which is Content-Based Approach.
This project uses the Content-Based Collaborative-Hybrid Approach. Popular news articles read by various users in a dataset were initially displayed to the user. Ratings given in the form of clicks by the user were considered as user"s preferences. No other personal information was recorded. A concept of Predictive Ratings was introduced for the content, which is not rated by a particular user. A pseudo rating was assigned based on the ratings of the user for other items. Thus, similar content was rated similarly. In the process, the users with maximum ratings (actual plus system generated) have precedence over other users.
These ratings were then used normally when comparing user profiles for collaborative filtering.
3.Project Design and Scope
The Project aims at including the features of both Content-Based and Collaborative-Based Filtering Approaches, considering the advantages of the Hybrid Approach and tries to improvise over the shortcomings of both the approaches to provide proactive recommendations to a newsreader. The main components of the system are:
(1) Parser (2) Recommendation Engine The data will be categorized as following:
 If the user reads an article from Yahoo-Finance, the parser should break down the information as News Article belonging to Yahoo and Category-Finance.
 Android provides API for recording the events. So, for every click on the link, the application can store the name of the newspaper and the section or the category read.
 Weights can be assigned in order to calculate the ratings As shown in Figure 6 .the Parser stores the data in the form of a document, which is retrieved by the recommendation engine. Calculate the recommendation from a weighted combination of the required preference, his past relevant information and his current location.
2) Recommendation Engine
the newspaper name and the category combination depending on the number of times the user reads these news articles. This is done by recording the number of times a particular url has been clicked by a user.
4) Android Client:
Android APIs are used to develop the client application and the user interface. Currently android is the fastest growing mobile operating system and thus the application will appeal a large group of users. The main goal of the recommendation application for news articles is to proactively make recommendations to a user and personalize them based on his activities, recorded implicitly.
To cater to these needs, the newsreader application has a simple interface, displaying the news articles of various categories such as Finance, Sports, and Movies etc. from popular newspapers.
Figure 7.NewsReader Application
The user activity over a period of time, example, a week is analyzed and the news articles are displayed in the order of their maximum occurrence. Thus, user gets to read news of various categories from different newspapers, yet the application does not act only as a news aggregator since it recommends the articles proactively to the user.
4.Use Cases and Experiments
Use Cases:
The application is completely user-centric; hence the application focuses on providing news articles to the users as per their individual preferences (Content-Based Filtering) as well as depending on the similarities of reading patterns in a group of users (Collaborative-Based Filtering). The brain of any Recommendation application is the Recommendation Engine and the algorithm, which is used to implement the same. As discussed in this paper earlier, Since this application is personalized and for registered users, the users would be aware that their reading patterns are being recorded. Since the emphasis is providing news articles as per the past preferences, secure information such as financial transactions, passwords etc. are not tracked, ensuring privacy of the users is respected.
Experiments:
As count. This will turn around the news recommendation result rankings observed in content based recommendation system. The graph below displays the recommendation result rankings for a close-user group in a purely collaborative recommendation system. Based on the actual ratings, predictive ratings were created. For instance, if the rating for a particular category was high, the predicted ratings were unchanged. However, if a rating for a user for a particular category was less, the ratings were boosted using the Collaborative approach, based on the ratings of a group of users. The figure below shows the Hybrid Model and depicts a comparison between the three approaches. 8) Do you rely on reviews, ratings given on the websites before reading anything, buying anything It was found that the users found ratings and reviews for e-commerce sites, apartments etc. important. However, some of the users specifically mentioned that they could not rely on these reviews and ratings completely and had to go through the details thoroughly before making any decisions based on them. For eg: Some reviewers praised about a certain property, however the rating given was only 3/5 and there was no clear explanation why the rating was average.
9) Do you thoroughly read news articles in detail or just browse through?
Most of the users answered that they just browsed through the various applications on the smartphone, but in case of few articles, they bookmarked them for reading thoroughly.
10) How did you like the newsreader application?
The users liked the simple interface provided by the application. They liked that they could read the articles from the categories, which they preferred, also they liked that the application provided links for various other articles too. They were happy that their privacy was not compromised to elicit recommendations.
5.Conclusion and Future Work
This paper studies the Content-Based and Collaborative-Based Approaches in detail and comes up with a Hybrid Model for Recommendations. The Hybrid Model wins over the individual approaches in terms of encompassing positive aspects of both the algorithms and tries to remove the shortcomings. Since this is a hybrid model, even when the actual recommendations start after a week"s activity, the user still gets to read popular newspapers.
Different attributes essential for the success of a Recommendation System such as Novelty, Trust, Coverage, and Privacy are addressed. New features can be added to the application, which give the user a facility to add categories or newspapers. Cloud based approach for storing data can be used to improve the overall storage and processing of data.
7.Appendix
The Dataset used has been attached.
